The azimuthal anisotropy coefficient v 2 of prompt D 0 , D + , D * + and D + s mesons was measured in mid-central (30-50% centrality class) Pb-Pb collisions at a centre-of-mass energy per nucleon pair √ s NN = 5.02 TeV, with the ALICE detector at the LHC. The D mesons were reconstructed via their hadronic decays at mid-rapidity, |y| < 0.8, in the transverse momentum interval 1 < p T < 24 GeV/c. The measured D-meson v 2 has similar values as that of charged pions. The D + s v 2 , measured for the first time, is found to be compatible with that of non-strange D mesons. The measurements are compared with theoretical calculations of charm-quark transport in a hydrodynamically expanding medium and have the potential to constrain medium parameters. Quantum Chromodynamics predicts that strongly-interacting matter under extreme conditions of high temperature and energy density undergoes a transition from the hadronic phase to a color-deconfined medium, called Quark-Gluon Plasma (QGP) [1] [2] [3] [4] [5] . Heavy-ion collisions at ultra-relativistic energies provide suitable conditions for the QGP formation and for characterizing its properties.
D-meson azimuthal anisotropy in Pb-Pb collisions at √ s NN = 5.02 TeV ALICE Collaboration 2-6 hits in the ITS (at least one in the two innermost layers). D * + candidates are formed by combining D 0 candidates with tracks with |η| < 0.8, p T > 0.1 GeV/c and at least three ITS hits. The selection of tracks with |η| < 0.8 limits the D-meson acceptance in rapidity, which varies from |y| < 0.6 for p T = 1 GeV/c to |y| < 0.8 for p T > 5 GeV/c. The main variables used to select the D candidates are the separation between the primary and decay vertices, the displacement of the tracks from the primary vertex and the pointing of the reconstructed D-meson momentum to the primary vertex. For the selection of D + s → φ π + → K − K + π + decays, one of the two pairs of opposite-sign tracks must have an invariant mass compatible with the φ -meson mass [54] . Further background reduction results from the particle identification. A ±3 σ window around the expected mean values of the specific ionisation energy loss dE/dx in the TPC gas and time-of-flight from the interaction point to the Time-Of-Flight (TOF) detector is used for each track, where σ is the resolution on the two variables. For D + s candidates, tracks not matched to a hit in the TOF (mostly at low momentum) are required to have a 2 σ compatibility with the expected dE/dx in the TPC. These selections result in signal-to-background ratios between 0.04 and 2.8 and a statistical significance between 3 and 20, depending on the D-meson species and p T .
The second harmonic symmetry plane Ψ 2 is estimated, for each collision, by the Event Plane (EP) angle, denoted ψ 2 , using the signals produced by charged particles in the eight azimuthal sectors of each V0 array. Effects of non-uniform V0 acceptance are corrected for using the gain equalisation method [55] . The Integrating the dN/dϕ distribution in these two ∆ϕ intervals, v 2 can be expressed as [35] :
where N in-plane and N out-of-plane are the D-meson yields in the two ∆ϕ intervals. The factor 1 R 2 is the correction for the resolution in the estimation of the symmetry plane Ψ 2 via the EP angle ψ 2 . It is calculated using three sub-events of charged particles in the V0 and in the positive and negative η regions of the TPC [23] . The separation of at least 0.9 units of pseudorapidity (|∆η| > 0.9) between the D mesons and the particles used in the ψ 2 calculation suppresses non-flow contributions to v 2 (i.e. correlations not induced by the collective expansion but rather by decays and jet production).
Simulations showed that the D-meson reconstruction and selection efficiencies do not depend on ∆ϕ [35], therefore Eq. (1) can be applied using the D-meson raw yields, without an efficiency correction. The raw yields were obtained from fits to the D 0 , D + and D + s candidate invariant-mass distributions and to the mass difference ∆M = M(Kππ) − M(Kπ) distributions for D * + candidates. In the fit function, the signal was modelled with a Gaussian and the background with an exponential term for D 0 , D + and D + s candidates and with the function a √ ∆M − m π · e b(∆M−m π ) for D * + candidates. The mean and the width of the Gaussian were fixed to those obtained from a fit to the sum of the invariant-mass distributions in the two ∆ϕ intervals, where the signal has higher statistical significance. In the D 0 invariant-mass fit, the contribution of signal candidates with the wrong K-π mass assignment (about 2-5% of the raw signal depending on p T ) was taken into account by including an additional term, parametrised from simulations with a double-Gaussian shape, in the fit function [35] . The other sources of systematic uncertainty are related to the signal extraction from the invariant-mass distribution, non-flow effects, and centrality dependence in the EP resolution correction R 2 .
The signal extraction uncertainty was estimated by varying the background fit function and leaving the Gaussian width and mean as free parameters in the fit. Furthermore, an alternative method for the yield extraction based on counting the histogram entries in the signal invariant-mass region, after subtracting the background estimated from a fit to the side bands, was considered. The absolute systematic uncertainties on v 2 due to the yield extraction range from 0.005 to 0.040 for D 0 , D + and D * + , and from 0.015 to 0.070 for D + s mesons. As a check of a possible efficiency dependence on ∆ϕ, the analysis was repeated with different selection criteria and no systematic effect was observed.
The EP resolution correction R 2 depends on collision centrality [35] . The value used in Eq. (1) was computed assuming a uniform distribution of the D-meson yield within the centrality class. This value was compared with those obtained from the weighted averages of the R 2 values in narrow centrality intervals, using as weights either the D-meson yields or the number of nucleon-nucleon collisions. In addition, to account for the presence of possible non-flow effects in the estimation of R 2 , its value was re-computed using two different pseudorapidity gaps between the sub-events of the TPC tracks with positive/negative η. A systematic uncertainty of 2% on R 2 was estimated. 
The v 2 measurement at √ s NN = 5.02 TeV is described by most of these calculations, in which the interactions with the hydrodynamically-expanding medium impart a positive v 2 to charm quarks. The model-to-data consistency was quantified using the reduced χ 2 in the p T interval where all calculations are available (2-8 GeV/c): the LBT, MC@sHQ, PHSD and POWLANG models have χ 2 /ndf < 1, the TAMU, BAMPS-el+rad and BAMPS-el models have a χ 2 /ndf of 4.1, 6.7 and 1.9, respectively. The χ 2 calculation includes the data uncertainties and the model uncertainties when available. For BAMPS-el+rad, the low value of v 2 is caused by the absence of the recombination contribution [45] . For TAMU, the rapid decrease of v 2 with increasing p T is due to the lack of radiative energy loss, which is also reflected in R AA values larger than the measured ones at high p T [16] . For most of these calculations, the medium effect on heavy quarks can be expressed using the dimensionless quantity 2π T D s (T ) 
